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ABSTRACT

Background and Objectives: The quality of life (QoL) of blind people is affected by various
variables, including age, sex, level of education, severity of low vision, use of applications and
software, etc. This research aims to compare the QoL of people with low vision who use and do
not use low-vision applications on smartphones.

Methods: The statistical population included all patients with low vision who were referred to
low vision research centers and other institutions active in the field of blindness and low vision
in Tehran City, Iran. The sample size of this study was 43 people using the conviniece sampling
method and Cochran’s formula, which was considered to be 90 people due to the existence of
two groups for comparison. The research data collection tool was Hakimzadeh Yazdi’s QoL
questionnaire (2022). Two-way one-variable analysis of variance and SPSS software, version 21
were used to analyze the data.

Results: The results showed that people with low vision who use low-vision applications have a
higher QoL compared to people with low-vision who do not use low-vision applications (P<0.05).
Also, the effect of demographic variables on the QoL of low-vision patients using and not using
applications was presented (P<0.05). Age and gender had no significant effect on QoL.

Conclusion: Considering the impact of applications in facilitating the daily affairs of low vision
patients, it is recommended to use it in treatment and educational programs in hospitals and even
in the family.
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f What is “already known” in this topic:

—» What this article adds:

do not use low vision applications.

One of the ways to improve the quality of life (QoL) of visually impaired people is to design and use applications
that can be run on smartphones, computers, and tablets. These programs can easily cover a wide range of activities
and deeply affect the daily life and comfort of patients living with low vision.

Low-vision people who use low-vision applications have a higher QoL compared to people with low-vision who

Introduction

ow vision is the third factor in the world

that causes people over 70 to rely on anoth-

er person to do their daily tasks [1]. If the

vision with the best optical correction is be-

tween 20/70 and 20/200 or the visual field
is narrowed to 20 degrees, the patient has low vision [2].
It is estimated that currently, more than 280 million people
worldwide suffer from low vision and the population of vi-
sually impaired people will reach about 1.1 billion people
worldwide by 2050 [3]. With the increase in life expectan-
cy and age-related diseases, such as diabetic retinopathy or
age-related macular degeneration, the number of visually
impaired people is expected to increase [4-6].

Low vision is a major disability that has many negative
effects on personal and social aspects and consequently on
people’s quality of life (QoL) [7-10], which depends on
various factors, such as age, sex, socio-economic level,
severity of the disorder, age The onset of the disorder has
different effects on different people [11]. QoL is defined as
people’s understanding of their position in life in the con-
text of the culture and value systems in which they live
and about their goals, expectations, standards and concerns
[12]. Factors, such as the patient’s age and the patient’s vi-
sual acuity level play a significant role in the QoL, in such
away that with increasing age and decreasing visual acuity,
the level of patient satisfaction has decreased [7, 13].

Nowadays, one of the ways to improve the QoL of vi-
sually impaired people is to design and use applications
that can be run on smartphones, computers, and tablets
[14-16]. These programs can easily cover a wide range
of activities [17, 18] and deeply affect the daily life and
comfort of patients living with low vision [7, 19, 20]. Re-
search has also shown that systems with less complex-
ity are more successful than more complex systems and
bring higher satisfaction [7].

In this research, it is tried to find more comprehensive
factors of the individual conditions of visually impaired
patients, such as education level, social and economic
level, the level of awareness of these applications, etc.
which play a significant role in determining the QoL of
visually impaired people and leading to various results
in the QoL of visually impaired people. As a result, this
research was conducted to evaluate the impact of these
applications on the QoL of visually impaired people,
which has not been comprehensively investigated so
far. Also, the results of this study can provide a basis for
starting a new field in vision rehabilitation and new train-
ing for visually impaired people. Therefore, this research
was conducted to determine the QoL in people with low-
vision who use and do not use low vision applications in
smartphones.

Methods

The method of the current research is descriptive, ana-
lytical, and cross-sectional of causal-comparative type.
The statistical population of this research includes all
patients with low-vision who were referred to low vi-
sion research centers and other institutions active in
the field of blindness and low-vision (Negah and Nioor
Ophthalmology hospitals) in Tehran. The participants of
the present study included 90 visually impaired people.

Study sample size

The participants of the present study included 100 visu-
ally impaired people who were obtained using the con-
venience method and Cochran’s formula. The inclusion
criteria included people whose best-corrected vision was
worse than 20/70 in the worse eye, people who use the
application at least once a day, and people with different
visual acuity (regarding the severity of low vision, in this
study, people with different levels of low vision, includ-
ing people with vision up to 20/400 [mild low vision],
people with count finger (CF) and hand motion (HM)
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[moderate low vision], and people with light perception
(LP) vision and no light perception (NL) [extreme com-
bine] were involved.). It should be noted that the type of
low vision (congenital or acquired) was not investigated
in this study.

Inclusion and exclusion criteria

The exclusion criteria included people who could not
use the audio services of applications due to hearing
problems, people who were not satisfied for any reason,
or people who did not want to participate in a research
study. The tools used include an authentic Persian ques-
tionnaire to assess the QoL related to low vision, which
was designed by Hakimzadeh Yazdi and its validity and
reliability have been proven, is used in the form of an
interview to assess the QoL. This Persian questionnaire
has 32 items and is designed in two practical parts (13
questions) and an interview (19 questions) with 5 op-
tions for each item. Since this tool has 32 questions, each
question can have 5 answers (zero, one, two, three, four)
(in order from low to high), therefore the highest score is
128 and the lowest score is 0 [21].

Study data collection

This study is a cross-sectional study that will be con-
ducted after approval on about ninety people if they have
consent and have the inclusion criteria and no exclusion
criteria. It examines low vision research and other institu-
tions active in the field of blindness and low vision. The
first group includes all visually impaired patients with the
highest corrected visual acuity of less than 20/70 (based
on the standard Log Mar chart) who use low vision ap-
plications that can be installed on smartphones and the
second group includes all visually impaired people who
do not use smartphones. It should be mentioned that var-
ious audio applications were used in this research. Since
this study was a cross-sectional study in which no inter-
vention was performed on the participants. Meanwhile,
in this study, all the clauses of the ethical principles of
the Declaration of Helsinki were observed; for example,
all the patients were included in the study with informed
consent and the data and names of the participants in
the study were kept confidential and destroyed after the
study, and each of the subjects, for any reason, at any
stage of the realization of the test. They refused,” and
were removed from the study without coercion and po-
litely. It should be noted that the rights of Iran University
of Medical Sciences are reserved for the publication of
any article from this study.
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Study statistical analysis

For statistical analysis, two-way one-variable analysis
of variance and SPSS software, version 21 were used.

Results

The demographic characteristics of the participants in
the present study included age, sex, education level, age
of low vision and visual acuity. In this study, 7 women
(34%) and 33 men (66%) used the applications and 22
women (44%) and 28 men (56%) did not use the ap-
plications. The Mean+SD of the age of people using
low vision applications were 37.56 and 17.87 years, re-
spectively and in the non-user group, 39.52 and 21.33
years, respectively. The level of education of the sample
included 13 people with a bachelor’s degree (26%), 21
people (42%) with a diploma and 16 people (32%) with
a bachelor’s degree and above in the people using the ap-
plications. Also, 19 people (38%) were under diploma,
18 people (36%) diploma and 13 people (26%) bach-
elor’s degree and above non-users of applications. Also,
in the group using low vision applications, 10 people
(20%) had severe vision loss, 15 people (30%) had mod-
erate vision loss, and 25 people (50%) had low vision. In
the group not using low vision applications, 11 people
(22%) had severe vision loss, 22 people (44%) had mod-
erate vision loss, and 17 people (34%) had low vision.
The Mean+SD of the QoL in the women participating in
the group using the low vision appliques were 71.47 and
12.76 and in the men of that group were 70.72 and 11.51,
respectively. The MeantSD of the QoL in the women
participating in the non-user group of low vision appli-
ques were 63.00 and 13.66 and in the men of that group
were 66.46 and 13.30, respectively. Table 1 presents the
descriptive findings (Mean+SD of QoL according to de-
mographic variables of participants who use and do not
use low vision applications) in the present study.

To test the research hypotheses, a two-way one-vari-
able analysis of variance was used. Table 2 presents the
main effects and the interaction effect (genderxuse/non-
use of the application) in explaining the QoL.

The first hypothesis: The life quality of low-vision
people who use and do not use low-vision applications
is different.

Table 2 shows that the main effect of the group (P<0.05,
F=5.91) is significant at the 0.05 level. Using the Benfer-
roni test showed that people with low-vision who use
low vision applications have obtained higher average
scores compared to people with low-vision who do not
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Table 1. Descriptive findings of QoL according to demographic variables of participants who use and do not use low vision applications

Participants Variables MeantSD
Age 37.56+17.87
Women 71.47£12.76
QoL and sex
Men 70.72+11.51
High school 74.31+11.56
Appllcla‘noq user with QoL and level of education Diploma 70.95+10.72
ow vision
Bachelor’s degree and higher 68.31+12.11
Weak 74.40+8.53
QoL and visual acuity Medium 60.87+£10.31
Low vision 75.68+9.59
Age 39.52421.33
Women 63.00+13.66
QoL and sex
Men 66.46113.30
<25 65.50+12.41
QoL and age (y) 26-35 62.90+15.31
>35 65.42+13.68
Non-user of low vision
applications High school 64.21+11.69
Qol and level of education Ll e EELEEla
Bachelor’s degree and higher 65.42+13.40
Weak 56.45+13.30
QoL and visual acuity Medium 61.22+11.19
Low vision 75.23+9.60

use low-vision applications. Therefore, in the test of the
first hypothesis, it was concluded that people with low-
vision who use low-vision applications have a higher
QoL compared to people with low-vision who do not
use low-vision applications. Second hypothesis: The life
quality of women and men with low-vision is different.
Based on the results of Table 1, gender (P<0.05, F=0.27)
was not significant at the 0.05 level. Therefore, in the test
of the second hypothesis, it was concluded that no sig-
nificant difference is observed between the life quality of
women and men with low-vision. The third hypothesis:
The life quality of low-vision people who use and do not
use low-vision applications is different based on gender.

Table 2 shows that the interaction effect of group x gen-
der in explaining the QoL (P<0.05, F=0.65) of visually
impaired people is not significant at the level of 0.05.
Therefore, in the test of the third hypothesis, it was con-
cluded that the QoL of people with low-vision who use
and do not use low-vision applications is not statistically
different based on gender. Table 3 shows the main effects
and the interaction effect of agexuse/non-use of the ap-
plication in explaining the QoL.

Fourth hypothesis: A difference is observed between
the life quality of low-vision people with different age
levels.

Imani S, et al. Smart Phones for Visually Imapired People. Func Disabil J. 2024; 7:E308.1.
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Table 2. The main effects and interaction effect (genderxuse/non-use of the application) in explaining the QoL
Scale Mms df F P n?
Group 952.13 1 5.91 0.017 0.058
Gender 43.48 1 0.27 0.270 0.003
Groupxgender 103.96 1 0.65 0.424 0.007

MS: Mean square; n?: Eta-squared.

Average squared error=161.21; Degree of freedom error=96.

Based on the results of Table 3, age (P<0.05, F=0.61)
was not significant at the 0.05 level. Therefore, in the test
of the fourth hypothesis, it was concluded that no signifi-
cant difference is observed between the QoL of visually
impaired people with different age levels. Fifth hypothe-
sis: The life quality of low-vision people who use and do
not use low-vision applications is different based on age.

Table 3 shows that the interaction effect of groupxage
in explaining the QoL (P<0.05, F=0.13) of visually im-
paired people is insignificant at the 0.05 level. Therefore,
in the test of the fifth hypothesis, it was concluded that
the QoL of low-vision users and non-users of low-vision
applications is not statistically different based on age. Ta-
ble 4 presents the main effects and the interaction effect
of the level of educationxuse/non-use of the application
in explaining the QoL. The eighth hypothesis: A differ-
ence is observed between the life quality of low vision
people with different visual acuity. Based on the results

of Table 5, the main effect of visual acuity (P<0.001,
F=18.37) was significant at the 0.001 level. Using the
Benferroni test showed that no significant difference is
observed between the QoL of visually impaired people
compared to people with moderate visual impairment,
but visually impaired people compared to weakly im-
paired people have a higher QoL. Also, the use of Ben-
ferroni test showed that moderately visually impaired
people have a higher QoL compared to severely visually
impaired people. Therefore, in the test of the eighth hy-
pothesis, it was concluded that visually impaired people
and people with moderate visual impairment have a
higher QoL compared to weakly impaired people. Ninth
hypothesis: The QoL of people with low vision who use
and do not use low vision applications is different based
on visual acuity. Table 5 shows that the interaction effect
of groupxvisual acuity in explaining the QoL (P<0.001,
F=5.88) of visually impaired people is significant at the
level of 0.001. Therefore, in the test of the seventh hy-

Table 3. The main effects and the interaction effect of agexuse/non-use of the application in explaining the QoL

Scale MS df F P n?
Group 766.06 1 4.68 0.0033 0.047
Age 100.47 1 0.61 0.54 0.013
Groupxgender 20.87 1 0.13 0.880 0.003

MS: Mean square; n?: Squared.

Average squared error=163.70; Degree of freedom error=94.

Table 4. The main effects and the interaction effect of the level of educationxuse/non-use of the application in explaining the QoL

Scale MS df F P n?
Group 1031.51 1 6.44 0.013 0.064
Level of education 191.69 2 1.20 0.307 0.025
Groupxgender 110.13 2 0.69 0.505 0.014

MS: Mean square; n?: Root mean square.

Average squared error=112.01; Degree of freedom error=94.
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Table 5. The main effects and interaction effect of visual acuityxuse/non-use of application in explaining the QoL

Scale MS df F P n?
Group 808.91 1 7.22 0.009 0.071
Gender 2057.28 2 18.37 0.001 0.281
Groupxgender 658.02 2 5.88 0.001 0.111

MS: Mean square; n: Root mean square.

Average squared error=112.01; Degree of freedom error=94.

pothesis, it was concluded that an interaction is observed
between the QoL of visually impaired people in terms
of visual acuity and the use/non-use of low vision ap-
plications. No significant difference is observed between
users and non-users of applications in weak and medium
vision impaired people, but visually impaired people
who use low vision applications are compared to non-
users of low vision applications. Those applications have
a higher QoL.

Discussion

This research was conducted to “compare the QoL of
people with low vision who use and do not use low vi-
sion applications on smartphones”. The results showed
that people with low vision who use low vision applica-
tions have a higher QoL compared to people with low
vision who do not use low vision applications. This re-
sult is consistent with the results of studies [18, 19]. In
explaining this result, it can be said that since low vision
leaves deep effects on various aspects of the sufferers’
lives [7]; in such a way that a person’s education, includ-
ing reading and writing assignments and learning les-
sons, social interactions and work life is affected. There-
fore, using a tool that can facilitate their daily affairs can
affect the QoL of these people [14, 15]. In such a way vi-
sually impaired applications can perform a wide range of
activities, including the ability to recognize colors, read
and write, announce the time and date, intuitive calcula-
tor, recognize location, recognize and count money and
even recognize emotions from faces. They can simply
cover [17, 18]. Therefore, people who cannot use these
programs are deprived of a large amount of information
that can facilitate learning and various academic, social,
and professional advancements.

Also, this research showed no significant difference be-
tween the QoL of women and men with low vision. This
result is not consistent with the results of research [11].
In explaining this result, it can be said that it seems that
the participants in this research experience more crucial

issues that affect their QoL beyond gender. Today, aca-
demic, occupational and social problems are common
for both sexes (men and women). Just as female visu-
ally impaired people have learning problems in learning,
reading and writing, it seems that male visually impaired
people have experienced the same problems in studying
and learning. In addition, nowadays, employment and
earnings are not specific to a specific gender and both
genders experience similar issues in this field. Therefore,
gender cannot be a determining variable in the QoL of
the present research sample. In addition, this research
showed that the QoL of low vision users and non-users
of low-vision applications is not statistically different
based on gender. This finding is consistent with the re-
sults of research [12]. Although other variables can be
effective in this relationship, it seems that gender is not
an effective factor in the use of these applications in the
present research sample. Various reasons can be men-
tioned to explain this result; Among other things, the use
of this program has grown a lot among different strata of
society today. Also, the availability and low price of this
tool can be among the reasons for the expansion of the
use of this tool among users of both sexes.

Also, this research showed that no significant differ-
ence is observed between the life quality of low vision
people with different age levels. This result is not con-
sistent with the results of studies [4-6, 15]. It seems that
the current research sample has characteristics that can
have a greater impact on the QoL of visually impaired
people at different age levels. Among these characteris-
tics, we can mention people’s desire to grow, belong-
ing to a certain social class, having social support [16]
or other personality variables such as resilience or high
awareness of their problem and adapting to it. On the
other hand, it seems that today, different people with dif-
ferent tastes and even different age groups use mobile
phones, and their phones have other useful functions for
them in addition to communication.

Imani S, et al. Smart Phones for Visually Imapired People. Func Disabil J. 2024; 7:E308.1.
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Also, this research showed that the life quality of low-
vision people users and non-users of low-vision applica-
tions is not statistically different based on age. This result
is consistent with the results of studies [4-6]. In explain-
ing this result, it can be said that nowadays many com-
munication, educational and self-help programs have be-
come common, whose purpose is to help people in need
and make their lives easier. For example, disabled peo-
ple who were not able to walk independently, with the
help of wheelchairs that are becoming more advanced
every day, experience moving without the help of oth-
ers. Therefore, there are tools and programs for visually
impaired people in every age group that have made life
easier and independent; in such a way that they can do
their daily life without the need of others and can even
do more complex tasks, such as studying and learning
and working alone. Therefore, it can be said that these
programs and applications are a useful tool to help visu-
ally impaired people of any age.

In addition, this research showed that no significant
difference is observed between the QoL of visually im-
paired people with different educational levels. This re-
sult is not consistent with the results of research [10]. In
explaining this result, we can refer to the socio-economic
level of the research participants; because it seems that
this variable can reduce or increase the consequences of
low vision and various educations. Therefore, it is pos-
sible to explain this result by considering other variables
influencing the research results. Also, it is possible that
doing the daily tasks of visually impaired people in the
present study does not require a very high education and
only the ability to read and write, and work with a mo-
bile phone can help these people live better. On the other
hand, it is possible that the level of education, except at
least that, was not a very decisive variable in the lives of
visually impaired people present in the research.

Also, this research showed that the QoL of people with
low vision who use and do not use low vision applica-
tions is not statistically different based on the level of
education. This result is not indirectly aligned with the
results of research [10]. As stated about the lack of differ-
ence between different levels of education and QoL, it
seems that the variable of education, except for at least in
the sample of the present study, is not a variable affecting
the QoL of visually impaired people who use and do not
use applications. Because, even with very low education,
users can use these programs for their well-being and
managing their daily affairs, without facing any special
problem that requires higher education.

2024, Volume 7

In addition, this research showed that visually impaired
people and people with moderate visual impairment
have a higher QoL compared to weakly impaired peo-
ple. This result is consistent with the results of research
[7]; because according to this research, poor vision can
have a significant effect on patients’ participation in their
favorite activities, social interactions and finally emo-
tional health and as a result, have a destructive effect on
people’s QoL [7]. Therefore, a determining factor in the
QoL of visually impaired people is the severity of this
disease. For this reason, people with weak vision experi-
ence a lower QoL compared to people with low vision
and moderate vision. Because it seems that the greater
the severity of this disease, the more it will affect the per-
son’s ability to use the environment and adapt to it. On
the other hand, it seems that visually impaired and mod-
erately visually impaired people can manage their life
affairs more easily by using programs and other methods
and use their daily needs without much dependence on
others.

Also, this research showed that no significant differ-
ence is observed between the users and non-users of
the application in weak and moderate visually impaired
people, but visually impaired people who use low vision
applications are compared to visually impaired people
who do not use it and have a higher QoL. This result is
consistent with the results of studies [2, 9]. In explaining
this result, it can be said that since technology is develop-
ing at a stunning speed, visually impaired or even blind
people will have a much better life if they are provided
with modern facilities [8, 20]. These programs, which
are very functionally designed, can make life easier for
these people so that they can manage their daily life chal-
lenges more easily and thus experience a higher QoL [7,
19]; For example, computer screen reading software,
audiobooks, e-books and many other programs that, in
addition to facilitating communication and reading and
writing, improve the QoL of these people and facilitate
their learning [2, 9].

Conclusion

The results showed that low-vision people who use
low-vision applications have a higher QoL compared to
people with low-vision who do not use low-vision ap-
plications. Also, gender, age and education, except vi-
sual acuity, do not have a significant role in the QoL of
blind people who use and do not use applications. As a
result, considering the impact of applications in facili-
tating the daily affairs of visually impaired people, it is
recommended to use them in treatment and educational
programs in hospitals and even in the family.
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Limitations

This research had limitations. We can mention the
sample size. Therefore, one should be cautious in gen-
eralizing the results of this research. Also, the sample of
the present study included certain visually impaired peo-
ple (people whose best-corrected vision is worse than
20/70). Therefore, this result cannot be generalized to all
visually impaired people. This research was conducted
in one city and cannot be generalized to other cities and
regions. Finally, due to the conditions of the patients and
the research time, it was not possible to use other data
collection methods such as interviews. It is suggested
that in future studies, this research should be done in a
larger sample to ensure and generalize its results. The
present research should be conducted in a sample that
considers the general spectrum of blindness. It is sug-
gested to use other data collection methods, such as ob-
servation, interview, etc. in future studies.
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